Synthetic matrix metalloproteinase inhibitors inhibit growth of established breast cancer osteolytic lesions and prolong survival in mice.
Breast cancer frequently leads to incurable bone metastasis. Essential requirements for the development of bone metastasis are cell-cell and cell-matrix interactions, release of bioactive growth factors and cytokines, and removal of large amounts of bone matrix. Matrix metalloproteinases (MMPs) play an important role in all of these processes, but the possibility of using synthetic MMP inhibitors to decrease bone metastasis has received little attention. In the present study, we tested two general MMP inhibitors, BB-94 and GM6001, in a mouse model of breast cancer-induced bone metastasis. In a simulation of intervention therapy, mice were inoculated with breast cancer cells, and at the time of diagnosis of osteolytic lesions, the mice were treated for 10 or 15 consecutive days with BB-94 or GM6001, respectively. Both inhibitors reduced the growth of osteolytic lesions by >55% compared with control mice. Next, we simulated prevention therapy by initiating treatment with GM6001 at time of inoculation with cancer cells or 3 days earlier. Assessment of osteolytic lesions 28 days after inoculation showed that, in both cases, the treatment reduced the size of the osteolytic lesions by 60%, compared with that of control mice. Importantly, MMP inhibition also resulted in extension of symptom-free survival in the mice, whether the treatment was initiated at the time of diagnosis of osteolytic lesions or of cancer cell inoculation. The present study suggests the potential of synthetic MMP inhibitors as intervention or prevention treatments of breast cancer-induced osteolysis.